[Promotion of the survival of ischemic skin flap by transplanted endothelial progenitor cells transfected with VEGF165 gene: an experimental study with mice].
To investigate the feasibility of transplanted endothelial progenitor cells transfected with VEGF165 gene to ischemic flap with increased neovascularization and augmented the survival areas. EPCs were isolated from human cord blood and cultured in vitro. Plasmid PcDNA3.1(-)/VEGF165 containing VEGF gene was transfected into the EPCs. EPCs transfected with blank plasmid, and EPCs without transfection were used as controls. ELISA was used to detect the expression of VEGF protein in the culture fluids. The EPCs were dyed with CM-DiI 7 days later. Ischemic skin flaps were made on the backs of 27 nude mice. The mice were randomly divided into 3 equal groups with their skin flaps being transplanted with EPCs transfected with 3.1(-)/VEGF165 plasmid, EPCs not transfected with 3.1(-)/VEGF165 plasmid, and injected with M199 medium at the basal part. Four days after the peduncles of the skin flaps were cut. Seven days after the cutting-off of the peduncles the survival rate of skin flap was observed and the blood perfusion was observed with laser Doppler flowmetry, 10 days after the density of capillary arteries were observed with microcirculation microscope. Three specimens of skin flap were taken 7 and 11 days after the skin flaps were made to undergo histological examination to detect the density of capillary arteries by CD34 immunohistochemistry and to observe the proliferation of EPCs with fluorescence microscopy. Peripheral blood samples were collected 1, 4, 7, 14, and 28 days after the skin flaps were made to undergo ELISA to detect the levels of VEGF protein The VEGF levels in the culture supernatants of the groups A, B, and C were 352 ng/L +/- 35 ng/L, 45 ng/L +/- 5 ng/L, and 0 ng/L respectively with significant difference between any 2 groups (all P < 0.05). The skin flap survival rates of the three groups were 97.2%, 60.3%, and 34.2% respectively with significant difference between any 2 groups (all P < 0.05) and the survival quality of the group A was the best. The capillary density of the group A was greater than those of the groups B and C. The VEGF levels at any time point of the group A were all significantly higher than those of the group B and C (all P < 0.05) and there was not a significant difference between the groups B and C. The capillary density levels at different time points decreased progressively in the order of groups A, B, and C with significant difference between any 2 groups (all P < 0.05). No EPC was shown by fluorescence microscopy in the skin flaps of the group C. The EPC density in skin flap 7 and 11 days after the flaps were made were 136 +/- 10 and 75 +/- 6/mm(2) and 305 +/- 26 and 199 +/- 18/mm(2) respectively with significant differences between the groups A and B. (both P < 0.05). The EPCs from human cord blood, especially those transfected with VEGF165 gene increases the neovascularization in ischemic skin flaps and augments their survival rate.